On the spontaneous mutability of CpG sites in cultured S49 mouse lymphoma cells.
The frequent occurrence of human mutations at CpG dinucleotide sites has been attributed to cytosine methylation and hydrolytic deamination of the resulting 5-methylcytosine residue. Previously, we reported an unusually strong hotspot for spontaneous transitions at a CpG site in the gene for regulatory (R) subunit of protein kinase A in S49 mouse lymphoma cells. Now, using polymerase chain reaction-based methods to screen mutant populations for mutations at particular CpG sites, we show that two methylated CpG sites in the gene for hypoxanthine phosphoribosyltransferase are much less mutable than the R subunit hotspot site, suggesting that different methylated CpG sites are differentially susceptible to spontaneous mutation. We also present data on spontaneous R subunit mutations in cloned populations of 5-azacytidine-treated S49 cells that had been demethylated at the hotspot site in both R subunit alleles. Of 13 independent mutants isolated from populations grown from fully demethylated cells, seven had the hotspot mutation. We conclude that CG-->TA mutations at strong CpG hotspots do not require prior methylation of CpG sites.